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(54) SINGLE CHIP MICROCOMPUTER 

(57)Abstract: 

PURPOSE: To facilitate the utilization of a built-in 
RAM and the exchange of data between register 
banks. 

CONSTITUTION: A central processing unit (CPU) 2 
is equipped with a data memory RG to output internal 
data used as a general-purpose register to an 
exclusive data bus SDBUS while being connected to 
the exclusive data bus SDBUS, which transfers data 
by connecting built-in RAMs, and a bank address bus 
BABUS to transfer address information 
corresponding to data transferred by the exclusive 
data bus SDBUS by connecting the CPU 2 and the 
built-in RAM, and a bank instruction register BP to 
hold the position information of a mapping area in the 
case of mapping the contents of the data memory RF into the built-in RAM and to output 
the information to the bank address bus BABUS. The built-in RAM is equipped with a bank 
address control circuit to generate a real address based on the contents of the bank 




http://vAvwl9.ipdl.inpit.go jp/PAl/result/detail/main/wAAAiBaOqRDA405165641PL... 9/12/2007 



Searching PAJ 



Page 2 of 2 



instruction register BP and a selecting circuit to select either the real address generated by 
the bank address control circuit or an address on a source address bus. 
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bT, 

(b) rt!RAM(7)^P 

(c) rtiROM^ny^t, 

(d) liib^p y^n^tTf-^^tss 

1 <D'<^ t s 

(e) Wtmi <D'<XT*mTtk£ tiZy*—* IfcTK 

(f) WBJBl^^^bry hftfiJLLotfy hSc£fl|*J(r 

3 

(g) lSftffi**toaK«tmiartjKRAMM«:»3«brW 

ism 3 Ttei$H5f-^i^iS bfcr k 

JB4 SrJMI U 

(h) MIB4>A:«attmL ^4lltTtt^^^D^7A 

rtlRAMHESU ±IS*AftiaK«<7>««Fb'rv>S 
t 5 — * ^Bfjfsm 3 ^ It MCARR AM— 

M*>&*MB**«ffiSM^ ffrCJB 3 ^ \^rmm 

S * S III tc«j£ $ frr ^ 6 n £ £r$#m t **- 5 w 
y^^^f ? n 3 yt:\-^ 0 

*IBrtj«RAMfc»^*«nEIIS3©^«:^br© 

huIB* 4 <£>/<;*— UA-r5^^»3a«u^^fc, JbIB 
* ^ y £ WW-f S fjuj^p 

IEt*— ^^^ey^l/^^^^i LT^ffi $ tu mils 
MTIBfl[|feo9ft«ttdsmeANiRAM± 

$ nx v > 5 r t «r«MK t -r s 

£§SJ-bT, 



b V * :/ n ^ 7 A ^3gfrtf>*J» «r»i-»&*s «t tf_hlE#r b 

bAti/^rfT 5 tz.#><DW, 1 <7)t±i LAix^tx 

(b) ^^tTbTi/^^ P n^^A$r--^^^^fb s &r 

U^p^A o»J* & J; _hiS£r b 

r k \s*9tn<o m b AftSrfr 5fc^i2^w b a*l# 

5 ] */>>Pas? v T'W 9 o =i >- tr^-* Xc 

IT, 

(a) ^t3^^A^a*fT^5^^(^4»*^3ffiK«0^ 

(b) rtKRAM^ny^^ 

(c) rtlROM^ny^, 

(d) zti^&zfu y 9 ro&ttabT^-* zmm-rzm 

(e) mJlB^10^^-e^^ti^y f --^^MJSbfcT K 

(f) hftfc**.* 

IB * ^r^s^g t n&iB p^jr r AMPfl zmm, b T 9 s - ^ * 

(g) M»**^3ffiKiBtmiBrt*RAMlB&»3Rbr«r 
f2^3(D/<^^^^n'57 :r --^^^:b^iT Ki^^ffif 

BtriB^— ^^^ey oi*3*36s«rfErtiKRA 
rtS^*n^«iErtiRAMfti:?«sti5ii*offt 

bT Hfffem 4 CO^* Idffi^-T 2 WA&'fl'jr'V- 

t s mtsmm^- ***v ©wna* wbe«w s *tr 

[»** 8 ] MIE^R AMU, ia«S5RT Wi7 

<h Hfrism 2 <z)/^tr^ $ tbTia«s*r w-r \c 
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— 9 # D^nizyiJ- (MCU/MPU) 

[0003] mcu/mpuhW[:t"^^ 

M^tCfctl y^ir^-S) , *4l/7n 

Sr»i"*^^— ^aMB±bfc*g\ MCU/M 

[0 0 0 4] ^'V ^ X^^V^m|i^^^^V^MCU/M 

Pum r<7)u^^7r-Y^©ffiBit5t b"C\ fl-SB 
(OiKB/fl[«»»j:wt#*lci»|«l3ftSA^orb*5 0 
[0 0 0 5] ^BMKrflWfcU WAiU©ttt 



#1 6#<0 1 6 if y F^^Ji^M^^ 8fla<DU 
8jj&<£>ilUB U^**, iP^>^I+8 X 1 6 = 1 2 8&<D 1 
[0 0 0 6] rOfflJSfiCD^Uv?^^ 

^^/^^p?^) « 0 &3*3B£H*-*\ ^^^^ 

4 ;v<DmtmK.<D&&**± fciUffl * CD 

^ 7 r ^ tv<oVM<Dfcib\cft&* * £r 

[0 0 0 7] 

"To 

[0 0 0 8] v^y^f ^ n ^ y t'rr.-^ 1 0 

101, rt^RAMl 0 3, ftjgSROMl 0 5, ^J*=i 
>Fn^7l07, »JD5i^= V b n — ^ 1 0 9. 94 
•7111, teXXti/V 7;H/0 1 1 3*^#ff«*^ 

5 (T KW^^ ABUSMf- ^^DBUS^ 
tri ^ttr^^^^^^ 

[0009] Hi i o td^-T J: 5 tc, uv? 

Sr»^S«»ffi<OiHffi ^RFl-R 
F8(iCPU^7 1 0 lP^lH$(-#^Et-6o ^LT, ^tl 
^CD^I/^^^RF l~RF8liCPUn7 1 0 1 
fflSOliScOrtSfP^— ^/^^ I DBUS 1 — I DBUS 3 

WRJtt£*K :^Wt-^idbusi-idb 

US3WUALU (M^^>7h) »12 5l: 

^-^jftsteasttTWiitdSfTftfona. cpu^ 
ri o lrtnnfa^tticRjtiiaasrfiftiicitt, ea^u 

^^RFl-RF8^CPUn710 1 rtSUOajR^ 
— ^^^^ I DBUS 1~I DBUS 3^e>T^-fe^Wffi 
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sis^t*— ^^«kas«)*ttgfc*$n*o 3#- 

J«-f-S^>iS*3i"C*>5o t'Ol/^^^^ (if 

(OU^^77^f^) SrftftSd>ttCPU3710 1 

/^^^^^ i 2 7naffiftfflSttrv^sififflu 

^S^U-^** 1 2 7<Dto&&m*&X-ZZ.b\Z£V 

^ra^tiSi^-^So rout, MMi/^^ 

[0 0 1 0] ttoTWDSMwWS^U t^^^itiS 
®^nir ^i^^^— ^^y— V7*?y A^^v^, 

[0011] ©^^^ffi^u^^SrJE^fL^-t-StH 
[0 0 12] £i^5 3*te:#5o 

[0 0 13] W^ji^ftLffidSJftTLTC^n^ 
[0 0 14] r^ft^J:5. taffiu^;**£r*fc: 0 -K 

•5, K^a^o-rsAa^wcfto, »cpu 

[0 0 15] 

u/m p u^mmmitomm^ < * o -c * -as <k 

Uv?^ ^ ^ ^ ^ t> 4 — 8 /< ^ ^ @& "Cct /$>o <> <D 
^ iiWl 6, 3 2, 6 4, Ilu|i2 5 6/^^^ 

[0 0 16] — RK, h^^ey^lHlKKW-i^VN 
JB * v^r. t KlilBRtl-ftKiXtt- 

as^ftiairaKfci^ (ejus a* 1 6 

hX16*Ol^ 4/*^*T?i«* 1 0 2 4 fcTy h-Cfc 



5) #sK-b^*y«r«fflLTt, 
[0017] tot, ftM&ffi<DUi?X*s<>>?<Dmi8, 

[0 0 18] £fc N CHfS4ifOia5^W^*^tt^^ 
— /u> fcfrfc 5 R , ^^^^^ £>«MEj&s*J t? # 

fi&oT, l^r/A— ^>=i— U*Jx?/<> 
■C*tt?tS (§l*JgN:3) i^cf5iHS^J:i/\ 

[0 0 19] $l±<D£o\Z s ftM<Dl'i?X#s<^?&m 

[0 0 2 0] (2) Ui?X#s<>?&&mi,%:^mzi± > 

[0 0 2 1 ] (3) l/^^/^^|^7- ^<?55l^* 
[0 0 2 2] <^V^5^^^feo/ L c 0 

[0023] ±iamiMjKt«Bit^-»t>o-c, 



-4- 



[0 0 2 4] 

^W^^^DnytV-^at, (a) :/n 

(b) ftlRAMO^u s/^ ; (c) ftjRR OMCO^ o y 

* ; (d) r^b#^ny^|Htr«l«L-C^-^*r<iai+ 

; (e) ffi&mi<D'<x^mm£tiz>'r—* 

5®3(D/^ ;and (g) «rtE**«ia*iS t WIBrtJKR 
AMFI «rSa» L-CSttlE* 3 <zv^ -eteiS £ tb5 7*— * 

(h) tte**«a9»tt. m^n^Tur^s^a^^A 

lSf& 3 (7V^ £r;fr LTfflrlErtKR AMrt <D«JIS» 4 <7V^ 
KwMci 9»SS^5«rSBrtjKRAM<75ffi:ll^ 

[0025] s&ic, cd**^- 

* a »\z«zm £ th%> am * * *s j: u?©*fT 

^ uv>*$ (D&n-r 5 r k i^^ ^mibjr 4 

[0 0 2 6] £ BfjiSH4<D^^(C<Dii:^/^>'^^ 

[0 0 2 7] ±3*0*P*JBl©«r«<05/^^/i/^-y^ 

- COB 3 CO/^^ SDBUS -Cte^ £ ft S 7 s — * (d^f/S L 
fcT K l^^ttf Irfiit 5^ 4 O/^ B A B U S h*WL 
tf\ ^A^KBfcrtjKRAMOlBTfWai^-^CS 



[0028] ***aa3SKrt^, jaffi^^^t 

tTfffi $ ni^^CO^-^ SrflMSSS 3 0V** SDBUS 

kcmti-tz ljjfl^fc^Sfemo^-^y^ey r f jo J: 

KtrttJt, c pu=iTfau<D"f— ?%m.\% 
^rtub^u^^ttrtKRAM±<^^^y««d^SS 

^) rtlRAMrtwaftofcfif^b?*^ 
US^^T, rtlRAMi^^^DRF^B-CK 
[0 0 2 9] **«iaK«rtSl5^tt s l/^^/^ 

^<oit^fiStS^>^i^i/^^BP*5J:^ 

Wf-^^iOr K Lfg 4 tfV^* B A B U S 

[0030] 

*fr o WJ« $r^i"^*5 J: t^_hfE«f L i ^ n ^7 A » 
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cDiS^co#^(C, ^-^joiU^CDT Ku^tt^comU 
AtiZft o tzbb<Dm 2 <£>HJ lAti^^Ift?) r £ X 

[0 0 3 2] ^PJ(7)||3(7)^fL 5/V^Vl/^y^-r 

^P^^O^^a^B^^n-/^ ; (b) ftjgRAM 
<DZ?Uy? ; (c) ftlROM^By^ ; (d) ril^ 

(e) mrtsigi ©✓*;*^(Kai£jh,5'r— ^^jcsufcr K 
\sxtftn&fcm-tzm2<D/<x ; (f) miajgio^^^ 

try Mfc»J:*>tf y b»^x.^rlE4 J *:^^i:ttj|S 
and (g) W3B**^a*«t^iHrtjKRAMBB«r»JRL 

[0 0 3 3] striBfAfeastStt, tfuauv^ 

m<D^—?* * y (Dttj^j it wia* 3 oq^^ 

[0 0 3 4] 

[0035] mi\c^m<Dmi<omMmicm?>^>^ 

[o o 3 6 ] IE] i leaser* s/y^f^Y/f^nn 
^tr^— *ir±. cpu^t (***Q«S«) 2. ft* 

RAM (ir-^-ey) 3. rtJKROM (^n^A^ 

9, ^^^11, M'>yr;n/oi 3 a> 

A/^SYSBUS (1 6 \*v V<OT H>^7ABU 

^fltt^StfrttS. ^y :/^1fl£<D^— *<z>*> 

9Et9J3:, n y h n - 7 7 Irl CT I /O^ ^ H> 
MTftibJxa. CPU372^IRAM3^ 

mm<Ds<x-?migi£}ix ^-5 r t as#»9i 1 o 

SrWo^lRlttOWfflf*— S D B U S b F*9*R A 

MOT K^^f8 try hco/^V^T K^^BA 



[0 0 3 7] El 2 Id, CPU372rt«©i*«S:* 
-To CPU372«CI1 U^^7r^f^RF (1 
6t f ^/b(Dl/^^16^f)M^) , ALU2 
5 N 3*01 6 ^7 h Wf-^/^ I DBUS 1- I 
DBUS 3. J r=3—<!f/fflW®&2 1 , 2 
3, zfuyyAXV^? (PC) N ^n-feyi^^-r— * 
*!7— H (PSW) y*^—?/mwm& 

2 1 fMH^ft^a — KLfct)CPU372^#:^ft^ 
£«H~6o =iyhD-723tt^T^SYSB 
US — :7^*£?tI/\ CPU^T2<£> 

^ ?r v/^r A/^ S Y S B U S Cffl^ If: ^ t § 0 flUH 
l/v^^RFte, 3^rcO 1 6 tfy hf^aSv*— I D 

BUS 1~ I DBUS 3&tF6 4 try h^ffflf-^^ 
*SDBUSfc«M£;h/r^3o ^n^^** 

jRJft*-a£i-So PC, PSW^SDBUS^^tl 
5o CPU372rttlt Fo^7 2 3 (Dm 

* v * B P *5 «t Zf/< 1/9Y K l^^MflilHlB^ m £ 

h»*Kl*<5*, /WTK^^BABU 
S ^LTrtjRR AM 3 1:7^ t^f5 8 - 
©CPU372H, 7 s — ^0(UAP<htT, ->^^A^^ 
^SYSBUS ^fffif-^^SDBUS(7)20^ 

[0 0 3 8] J;*9iE?|(c:m^^4xf^s rcocpu^r 

2li, mm<DT VlsX&£T$^—*<DftAUbVX<Di/ 
7rA/^SYSBUS^ ^^^##tti*(DfcJ6<7)tti 
P^lTCO/^^TK^^BABUSh iUffll/v' 
^mC/P SWOi&5K/^ffi^#^^^-^Ott3A 
P<btt^fffif-^/^SDBUS ^^^rbTV^^ e , 
[0 0 3 9] a»©tt«^ C P U a 7 2 ^f - ^ 4rM 
LXV^5I»|i:Wt, ai^^f*3*0 1 6 Ify hl^glS 
f^^^IDBUSl-IDBUS3§:H:t, AL 
U2 5*^7*— *fT5o 6 4 1fyF0B© 
0W-^/^SDBUS^ tH^^^^SrfllJ* 
^£Uv^^4;£5t (1 6 tTy hX 4 = 6 4 tTy h) CO 

c/P s wi rt*R AM3 BB^KJt-T*— ^K»K:«t^i $ 
T*fc«9, ^ <^> ^ e? rtgR am 3 
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<oTtt{RiJlc w 0 0 0" SrWttfctt) *sro§H*6ttK^ 

So 

[0040] so?t yuxftmmte&s fftttattc 

tftoMR AM by**-* l&m&ff 5 1$<DT K^^Sr^t 

^*B ABUSlCtftfji-S,, 
[0 0 4 1] B3fc, CPU^r 2fo<D$imi'i?*#<D 

[0 0 4 2] tfLffl U- ^ ir/l/ ( 6 4 t* y h 

X4) ^ny^26fc, ±IB^^ey "fe/U2 6 £ 

iHfl/^^WK^XAD (3 : 2) fcrtgRAM 

3 t^-rs^-^fla^^ff o m<om*m #<t>ty\<> 

^BNKAD (1 : 0) t <Dft<D 1 o£ N ftlRAM3 
K:«-t-<5^-^(EiiSfrtT5 n ^/ftffBNKTX{: 
^oTMU JilB«fP«2 7^WAi-5*l<Z)r 

tT^Wffil^^^RF^TKV'^BNKAD (1 : 
0) i: Z B U S ^^ffitiUffi 1/^^ ^ R F ©7 K U-^ 
Z AD (3 : 2) £<7>fteDlo£ N f^lRAM3CTf 

iStRU ±fB$J«g&2 7^f5«2(D7 K^tU 
^29£, «RAM3^^1^^RF^t 
##^&TfT9 rtSr^tttfBNKWRiZBUS^b 
ail/^^RF^ttM^tjlfZWR I TE 
t<Dft<0 10&^ fomRAM3\Ztt^£y*~#tfcm&ft 
5 ^ t ^/TtHf B N K T X |C^o TM Us JtfBffllW 
£&2 7— ffl^i-6^3^irl/^^ 3 0 
2 6 ct 9 CO 6 4 tfy h<7)^-^£r, *WH7K^X 
AD (1 : 0) *3<J;tfYAD (1 : 0) |:^ot, 1 6 
t^5/h(Z)f-^^»lT, XBUSfcWYBUS^ 
mt>*tZm4$5£T$m5<0-tl'?? 3 2, 34^tl 

[0 0 4 3] -t IT, 64lfyh©BNK-BUStt, 
#JB"r — (SS3 0V**) SDBUSfcSaft^ttT 

^^RF CD?*— * coiiiSX^W £ff 5 5 K 

jSO-t'— ^te^ 5i ?T^So _hlEZBUS, XB 

US, YBUSft ttl^tl, E2l^tIDBSU 
1, IDBUS2, I DBUS 3tC«JBJSttT*3 9, 
CD I D BUS 1, IDBUS2, IDBUS3iao 

*b B N K AD (1:0), BNKWR, BNKTX^jf 



(3:0), Y AD (3:0), ZAB (3:0), Z 
WR I TE©«fttCPUrt©3yhn-7iai!)^ 

[0 04 4] H141C, |^IRAM3^P ^ F*3S$<Dfi| 
^m^-To ftlRAM^ny^a^^UW^ 

3 l co^n v ^ T K^f3- KEIK3 3. jIIRIh] 

fc* ±3BrtjKRAM3 0^ny^rt«ictt N Hlfyh 
<OT Kl/^ABUS t-r— ^<:*DBU S/6>b&6 
i/^f^^SYSBUSWCPU37 2Mggi 
1 1 feTy hco^v^r Kl/^BABUS, 6 

4 fc*y hB^^^/^SDBUS^t/y - 

[0 04 5] *rLT, iiWo^v^y fc trft^$ 
ix^NFttx ^ta/^sysbus^lt s /^*t 

n?ma±, /<^7Ku^icfc57 ki^kheo 

[004 6] :^cfe, 1 1^ 8 h (16fc° 

yhX4« ^l/^^^C0te^^pj^&^, Hot 
1 6 try hxi 6*(7)U^^d»P>«J«$ttyt«llffi^ 

[0047] &tc N 

[0 0 4 8] (1-1) ^n^^A^HtT + ^WfJai^** 

(2 4 tTy M irPSW (32 tTy h) CD^— 

Kl^KtMriitp. Z.(D*>9T K ^«#WHl»r± P C 
/PSWSrSDBUSlctt^ttJ-Tffi^Srmu 

[0 0 4 9] (1-2) ftt^^^T K^^WJWEKtt, 

1 LfcM^s^bfc^-^ ( (b 

P+l) X8) Sr/^v^T Yu?s/<*\c<o^, tumisi? 
^^COR0~R8CO6 4 tTy b^f^^^SDBUSlC 
K*amB**rWU R0-R8^)f^WRAM 
CO(BPH-I) x 8C0T K^tc»#3itf 0 
[0 0 5 0] (1-3) s<l/?T KU-^WJWHIjStt. (BP 
+ 2) X8i^97Kl/^^y^7Kl/^^^(CC0 
R4~R706 4tyh^©f-^S:SD/^^ 
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[0 0 5 1] (1-4) (BP+3) X8(DTK^{I^ 

[0 0 5 2] (1-5) (BP+4) X8<7)7KI/^IC^H 
[0 0 5 3] 5 0(DW tMC^V^^?? 

* (R0-R15) — ^^ftjgmAMJCiii&^ft 

[0 0 5 4] itifi^O^RAM^S^tc:^^, 
[0 0 5 5] (2) =r>-hn — 72 3^£<9 N s<ls?tfs( 

[0 0 5 6] (3) £^Xr£>ftii\ 6 4 tfj/ FOfif- 
^/^SDBUS$:gr, CPU^T2^n^7^ 

# S^^/P S W/^ 1/^7 R F^c^/^^ 

^>-*BP-e^£ft£T Ki^^^^M^5 4 o/<4 h 

z> ^ f * m k> & u ? 7 a (d tc $> m &m * t*— * , 
a*i^&£ft5o 

[0057] r r-c±|H7— ^ogg^^t^ 
*Kfc* ±IB#WU) ^SIM^ftfc^-^o-aas*- 
^7 y ^^tlTrtlR AM3 !)««^&R*aiS 

A— ^is^n ^7 At- ^ o— «fP«r— » LTBfcW&tf 
(u^x^^v^r^T^7-^0^|#^L) rt^-srfg 

[0 0 5 8] (4) ±IBi?-^— fy^P^A, &>£^ 
fiW^^AaS^n^^^, &£W2^^o;i&^7 p n 

7 2 3 (Ci ^/^^^ B P^lfSf Ji(i) -t? 

fr'Ot is 9 <Dm&7t\ZsO# T K I'XfejaHallBHt 
/^^TK^Iri^L, Ay^7 K^/^BABU 

IB^Jll(l) T*##&£ftfc^7-*^ 6 4t>hW 
ffflT-^SDBUS^it, CPU372^7 P 

£ft (-r-*«») , tpmztir^^tcyv Mmm 

[0 0 5 9] ±?af-^BM^©^^7 y^i:ov> 

fflf$&m^x, ±m^is*?/<>>?mx^—*<D3\$m 
is&M9Ltz>\a$, ^iRAM3±-e^^^y^o 
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